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What is an MS4?What is an MS4?

�� MMunicipal unicipal SSeparate eparate SStorm torm SSewer ewer SSystem ystem 
(MS4)(MS4)

�� Phase IPhase I MS4 MS4 
�� Medium and Large MunicipalitiesMedium and Large Municipalities�� Medium and Large MunicipalitiesMedium and Large Municipalities
�� Population >100,000Population >100,000

�� Phase II MS4Phase II MS4
�� Small MunicipalitiesSmall Municipalities
�� Urbanized AreaUrbanized Area
�� Population Density > 1,000 / square milePopulation Density > 1,000 / square mile



MontgomeryMontgomery
MS4 PermitMS4 Permit

�� NPDES Permit No. ALS000004NPDES Permit No. ALS000004
�� Initial PermitInitial Permit 1 October 19951 October 1995

�� Old PermitOld Permit 1 October 20011 October 2001

�� New PermitNew Permit 1 October 20131 October 2013
Over a DecadeOver a DecadeOver a DecadeOver a Decade

�� How a decade of expectations, How a decade of expectations, 
knowledge and technology canknowledge and technology can
influence MS4 Programsinfluence MS4 Programs
�� Post ConstructionPost Construction
�� MonitoringMonitoring
�� Illicit DischargeIllicit Discharge



Post Post 
Construction Construction 

ProgramProgramProgramProgram



Post ConstructionPost Construction

ObjectivesObjectives
�� Mimic pre developmentMimic pre development

hydrologyhydrology
�� Minimize imperviousMinimize impervious

surfacessurfaces

Low Impact DevelopmentLow Impact Development
�� Design the site to fit the Design the site to fit the 

landland
�� ConservationConservationsurfacessurfaces

�� Preserve and protectPreserve and protect
ecological sensitive areasecological sensitive areas

�� Provide vegetated buffersProvide vegetated buffers
along waterwaysalong waterways

�� Protect trees and nativeProtect trees and native
soilssoils

�� Minimize topsoil strippingMinimize topsoil stripping

�� BMPsBMPs
�� Pervious PavementPervious Pavement
�� Green RoofsGreen Roofs
�� Rain BarrelRain Barrel
�� Rain GardensRain Gardens



BMP Design CriteriaBMP Design Criteria

�� Part II.B.5.a.2.Part II.B.5.a.2.
“Require landowners and developers to develop “Require landowners and developers to develop and and 
maintain maintain best management practices to best management practices to ensureensure, to , to thethe
maximum extent practicable, that maximum extent practicable, that postpost--construction construction 
runoff runoff mimics premimics pre--construction hydrologyconstruction hydrology of of the site.  the site.  
A A 1.1 inch rainfall over a 1.1 inch rainfall over a 2424--hour hour period period preceded preceded by a by a 
7272--hour hour antecedent dry period antecedent dry period shall shall be the be the basis for the basis for the 
design design and implementation of post and implementation of post construction BMPs;”construction BMPs;”



Pervious PavementPervious Pavement
11stst Baptist ChurchBaptist Church Hutchinson Missionary Hutchinson Missionary 

Baptist ChurchBaptist Church



Green RoofsGreen Roofs

Alley StationAlley Station

Alabama Association of RealtorsAlabama Association of Realtors



Constructed WetlandConstructed Wetland



Other Green ProjectsOther Green Projects

BioretentionBioretention BasinBasin

Stream RestorationStream Restoration



Monitoring Monitoring 
ProgramProgramProgramProgram



Old PermitOld Permit
�� Flow Flow Composite Samples (1 / Year)Composite Samples (1 / Year)
�� Storm Event Storm Event CriteriaCriteria

�� Rainfall > 0.10 inchRainfall > 0.10 inch
�� Dry Period > 72 HoursDry Period > 72 Hours�� Dry Period > 72 HoursDry Period > 72 Hours



Old Monitoring SitesOld Monitoring Sites

Outfall Location Description

1 Montgomery East Ditch HD Residential
2 Children’s Zoo Ditch MD Residential
3 Camp Creek LD Residential
4 Civic Center Ditch Heavy Industry
5 Eastdale Ditch Commercial
6 Wares Ferry Ditch Light Industry



Data AnalysisData Analysis
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New PermitNew Permit

InIn--Situ Troll 9500Situ Troll 9500

�� Continuous MonitoringContinuous Monitoring

LevelLevel
Dissolved OxygenDissolved Oxygen
TurbidityTurbidity
PressurePressure
pH / ORPpH / ORP
TemperatureTemperature
Specific ConductanceSpecific Conductance



New Monitoring SitesNew Monitoring Sites



Monitoring DataMonitoring Data



Monitoring DataMonitoring Data



Old Old vsvs NewNew
NewNewOldOld

77 Years Years of Dataof Data
7 Data Points / Parameter7 Data Points / Parameter

1 Week 1 Week of Dataof Data
672 Data Points / Parameter672 Data Points / Parameter



Technology BenefitsTechnology Benefits
�� OldOld Monitoring ProgramMonitoring Program

�� 1 sample / year1 sample / year
�� Only provides a snap shot of water qualityOnly provides a snap shot of water quality

�� NewNew Monitoring ProgramMonitoring Program
�� Watershed focusedWatershed focused
�� 24 / 7 / 36524 / 7 / 365

8,760 data points / parameter8,760 data points / parameter

Permit Year 1 2 3 4 5 Total

Existing Permit $         41,433 $         28,113 $         28,113 $         28,113 $         28,113 $       153,885 

Proposed Permit $         37,492 $         39,223 $         42,931 $         19,054 $         19,054 $       157,754 

�� 8,760 data points / parameter8,760 data points / parameter
�� Real time access to dataReal time access to data
�� Pollutant source identification (Alerting Capabilities)Pollutant source identification (Alerting Capabilities)
�� Cost effective toolCost effective tool



Illicit Illicit 
Discharge Discharge 
ProgramProgramProgramProgram



Technology AdvancementsTechnology Advancements

�� Smart PhonesSmart Phones
�� TabletsTablets
�� Field ComputersField Computers

CapabilitiesCapabilities
�� CamerasCameras
�� GPSGPS
�� Mobile AppsMobile Apps



Mobile ApplicationsMobile Applications



OutputOutput

�� Screening ReportScreening Report
�� GIS DataGIS Data



SummarySummary

�� Montgomery’s MS4 ProgramMontgomery’s MS4 Program
�� Includes increased expectations for PostIncludes increased expectations for Post--

ConstructionConstruction
�� Incorporates the evolution of technologyIncorporates the evolution of technology�� Incorporates the evolution of technologyIncorporates the evolution of technology

Better Information toBetter Information to
Make Better DecisionsMake Better Decisions



QUESTIONSQUESTIONS

Catoma Creek

Jenkins Creek

Three-Mile Branch


